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Question 1 (5 marks) 
What is the minimum number of bits required for an Analogue to Digital Converter (ADC) to 
quantize a sinusoidal signal that varies from 5 mili Volts (5 mV) to 1 Volt (1V) so that (S/N)D ≥ 35 
dB? 
Question 2 (10 marks) 
In a binary PAM system, the sampled value of the received waveform Y has the following 











�  -∞ <y<∞ 
P(1 sent)=p and P(0 sent)=1-p 
The receiver compares Y against a threshold value T and outputs a 1 if Y>T and a 0 if Y≤T. Derive an 
expression for the threshold T that minimises the probability of incorrectly decoding a bit. 
Question 3 (10 marks) 
A correlation receiver for a PSK signal uses a carrier reference A sin(ωct) for detecting s1(t)=A1 cos 
(2ωct+θ) and s0(t)=A0 sin2(ωct+θ). Assuming that s1(t) and s0(t) are equiprobable and noise is white 
Gaussian with a power spectral density of N0/2. Determine the probability of incorrect decoding. 
Question 4 (10 marks) 
 A high frequency transmitter used in a binary communication system is peak power limited to 1.5 
KW. The power loss in the channel is 60 dB and the noise power at the receiver input (ηrb) is 10-4 
Watts. Assuming maximum signalling rate and equiprobable message bits , 
a) Determine probability of error (Pe) for coherent ASK and PSK. (4 marks) 
b) Now consider the transceiver with the abovementioned specifications is used for transmission 
of binary data at the rate 800 Kbps on a radio channel with 250 KHz bandwidth. Specify the 
required modulation method that minimises signal energy and its Pe. (6 marks) 
Question 5 (15 marks) 
A (15,5) cyclic code is constructed by generator polynomial g(x)=x10+x8+x5+x4+x2+x+1. 
a) Draw shift-register based encoder for this code. (5 marks) 
b) Determine the codeword of this code based on message polynomial m(x)=1+x+x3. (5 marks) 
c) Assume that the first and eight bits of the codeword obtained from part (b) is affected by 
error. Determine the syndrome of this codeword. (5 marks) 
Question 6 (10 marks)  
A stop and wait ARQ system uses simple parity checking with n=k+1 for error detection. The system 
has Gaussian white noise, r=10 Kbps, and a one-way path length of 18 km.  
a) Determine the smallest value of k such that Pbe≤ 10-6 and rb≥ 7200 bps. (5 marks) 
b) Based on results obtained from part (a), calculate γb. (5 marks) 
 
